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Background Space Capabilities

− Number of Satellites and Satellite 
Constellations increase

− Higher Number of small satellites, with 
lower costs  of manufacture, launch, and 
operations
− e.g., ICEYE, Capella Space, 

PredaSAR, planet, 
− Increased revisit time and flexibility

− Higher Coverage update and higher image 
resolution 

− Higher service reliability

➢ More data
➢ New Products
➢ Shorter response time
➢ More downlink capability



Motivation
• Unique geolocation for remote 

sensing in the  south eastern 
Mediterranean region 

• Use Case: Support Maritime 
Situational Awareness 
• One of the most dense shipping 

routes in the world connecting 
Middle East and Northern Africa 
and Europe resulting in more than 
200 thousand merchant vessels 
passages per year

• Exploration and development of 
new energy sources increases the 
needs for maritime safety and 
environmental monitoring

https://www.fleetmon.com/services/live-tracking/fleetmon-explorer/ 



Unique geolocation for remote sensing

• Unique geolocation for 
remote sensing  and most 
eastern European (i.e. 
EU/Copernicus) station

• Enable Near Real Time (NRT) 
coverage of central and 
eastern Mediterranean Sea

• NRT visibility to middle east
• coverage of Red Sea and 

Persian Gulf, 
• Black Sea, Caspian Sea

Example: sun-synchronous orbit



Unique geolocation for remote sensing

Example:  non sun-synchronous orbit

ICEYE-X3, Inclination 40.0 degree
• Official Name HARBINGER
• Launch Date 5. May 2020
• Altitude        509 km
• Inclination               40.0 deg
• Operational Status        Active

EGYPTSAT_2, Inclination 51.0 degree
• Launch Date 16. April 2014
• Altitude         703 km
• Inclination               51.6 deg
• Operational Status        out of order



Unique geolocation for remote sensing

Example:  non sun-synchronous orbit

• The lower inclination leads to an 
increased revisit time, compared to a sun-
synchronous orbit

• non sun-synchronous orbit 
• Example ICEYE-3, 

~ 46 contact within a month, almost 
two times per day

• sun-synchronous orbit
• example Sentinel-1A, 

~ 11 contacts within a month



Maritime Service Domain

• Environmental 
Monitoring 

• Fisheries Control 
• Search and Rescue 
• Law Enforcement 

(illegal oil spill, illegal 
fishing)

• Anti-Piracy 
• Anti- Trafficking 
• Maritime border 

surveillance



Oil Spills

Wind

Sea State

Bathymetry

Vessel - detection

Surface Currents

Land-Water Line

Scientific Issues to Support Maritime Security and 
Environmental Monitoring

Example: 
full motion antenna system 
for remote sensing
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